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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easily manufactured 
optical waveguide, having superior transmission efficiency of light, 
and to provide a method for manufacturing the same. 
SOLUTION: A sheet-like pre-sintered raw sheet is manufactured 
from a powdery raw material of translucent ceramics. A dopant 
part which includes dopant for varying the refractive index is 
formed on the surface of the pre- sintered raw sheet. A plurality of 
the pre-sintered raw sheets, on which the dopant part is formed 
are laminated one another. The laminated pre-sintered raw sheets 
are sintered so as to be unified, thus the optical waveguide part 2, 
in which the dopant is diffused is formed in a translucent substrate 
1 composed of the pre-sintered raw sheets in such a way that the 
side face of the optical waveguide part 2 is covered with the 
substrate 1. 
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English translation of claims 

[Claim 1] Optical waveguide characterized by having the substrate which consists of 
translucent ceramics, and the which has a refractive index higher than the refractive 
index of this substrate, wherein the side face against the light travelling direction of the 
optical waveguide part is covered with said substrate. 

[Claim 2] The optical waveguide according to claim 1 in which the the optical 
waveguide part is characterized by being formed so that the travelling direction of the 
light in which advances be changed. 

[Claim 3] The optical waveguide according to claim 1 or 2 in which the translucent 
ceramics contains a perovskite crystal structure represented by the formula AB03, 
wherein A is at least one selected from the group consisting of Ba, Sr, and Ca; B is at 
least one selected from the group consisting of Zr, Hf, Ta, Zn, Nb, Mg, Ti, Al, and rare 
earth; the optical waveguide part containg at least one selected from the group 
consisting of a titanium group, a vanadium group, iron-group, a platinum group, and 
rare earth as a dopant for making a refractive index of the optical waveguide part 
higher than that of said substrate. 
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1 

tt5H*« 1 E«K<Z>3E*ttB. 
[fflf*3H3] a«ttt75y?XH AWHcBa, 
Sr. CaOW^llH±m, B^hllZr, 
Hf, Ta, Zn, Nb, Mg, Ti, A K S±gO 

WbiM±m-KSABo 3 ti^n^^ny 

*»ttB«tt. ltE»fil:»LB*r***<t-5t»fl) 
B. 

[81*314] Sfttt-fe^y^Xte. BDrWl. 9£l 

an, 

SdiJC^D, ±EF— /S>hat&«Lfcft*»B« 

b«*jmft s c £ z&WLt-rzm&m 5 Btt<z>%«tt 

Btf>§«g;£*£o 

* d <h £#3*<>:T*§it #3! 5 *fctt 6 IB«(D3t*& 

[fg^<DI¥ffl&IB9I] 
[0 0 0 1 ] 

CO 0 0 2] 
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[0 0 0 3] £(Dcfc5fr^2g&B<hLTfcL 0 1 1 \Ztk 
Tcfc^tC, ®. -ty / K'J5 1 ^^^5SS2 1(D^ 
ffifcttU f^>^12 2£#»ttB©tt«fc:tt* 
S-fr, -tB&IR2 2£S«2 1 AlClRttttS«T»j£d 

[0 0 0 4] m 1 2 (C^TJ; 3 IZ. ©. 7 

- 2 3 9 2 7«&«iC». 1 ±IC\ ~miti/ 

ft^Ll 5 0 OTCeflncSs^T* R«pBa&Vib+««fKI 

20 

[0 0 0 5] a HI 3 tC^-T ct^lC. ®. -f*> 

R^ttsnT^*. ±E*#«B«. m-^xm^ 

W©JB*r*»*S©3t»«B»4 2 SffiAfefcO^fco 
[0 0 0 6] 

30 [*W*TO»L«fc'5£T*3WB] -hEfilE*©®. 

Oct^tc, Sfi2h 3 10«iBtC%aittBff2 3, 3 
4£. -€-©-8B*Bffi$1i:T«J«L&t>0!)tt, St£2 
1, 3 l^«mbfc3t»»B»2 3, 3 4^ffi»K^ 
^^i, -*-<Wfc#afcB«2 3, 3 4 ^iSa-r^Tt^JtE 

«, JiE»&a^£(K«LJ:5£^< ?dl/>X«»« 
«l«:^to13-S<Z>^«aiT^M«tS <h U 3 WIB££ CTU 

40 s. ±tes£*o(3>. tit -ft>^xnig 

[0 0 0 7 ] 

ffl9ffi7&*H9E»«t3cfc 0 IbtlTl^ £ <h ITU 

an, a3ttt**-r**isft**fctt*e»*-c*s» 
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B«*S3fc^*><&Tt>i5«T**a«, £D#£b< 
tt» ^fe^TSHi* <o*DBB«£*Sfcl> ! b 

CD) T&So 

[0 0 0 8] ±B«jSKJ:*itf. »*#»3tttt75y 

&fcSS8M>rt»K* £«<kQBff**ffft>%BRB» 
[0 0 0 9] cntci^O* ±E*«Ttt, 

[0 0 10] ±fi*B«ttKimTtt, ftBSBSW*, 

[0 0 1 1] -LE3fc»8»8T?fcJ:, Sfttt-fe^^X 
«\ AlMbKBa, Sr. CaOt*6 1tH±ftS 
2k B+M-HcZr* Hf, Ta, Zn, Nb, Mg, 
Ti, Ah »±M04>^6 li^l±^-^AB 

0. XBRRVtt. ttE£R£ttbB0r**iK<-r*fe 
*<&K-/*>h£bT. ^*>»L A^v^Aj^, ft 

e&»i> *±R*>&Bfc»t**&< tt> i»d5EB 30 

Zr. Hf, Sn. Pb*>6ftS^-^»t. -tS 
/t^S^ARMt, V, As. Nb> Sb, Ta. Bifr 
:/*fM\ ±E£fc&te. Fe, Co. Ni 

Pd, Os, Ir, Pt*6ft*^-^ft*T. ±E 
*±S«* Sc, Y, ?>9J4 K7C»*>S&*i0l'— 

±E^o^x*-f hSIS»*aifc:tt, 
□ ^^J^f hBBJMIttaPdSti*. " -fcEJIMEfccfctt 

[0 0 12] ±Ba«ttt^5y*Xtt, BSWrtU. 

ctntf, *B«fla?**££*sRB«**ifi\ <to 

s - t*«T#*. 50 
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[0 0 13] *^W<03fe#iKK©aSjS^fttt, Salaam 

- hco^Stc. B#r*£K<-r*fc«><&K—A>h£<& 
trH-/t>h«*»rtU H -A >h tifc* 
j&tt£->-he£R£t>lcRBU I^l:«iStlfc» 

[o o i 4] ±E*ffiic<fcntf. a3ttt-fe^5y^x© 
tt. *B«*t-r*ct««'ce, ««tt*->-h 

£»RSW::«BT* ±E*«WJc:. 5KB 

SIC, froffiBlcft* 
[0 0 15] ±E*jfcC*^TH S^t:B8tS#« 
hB«C*$lr>T Fwt> h»©»rtBR«H» 

S1*fc3KB*B»£»J*bT*>J;lr>. ±E^ft«c«tn 

HU «B*Hratt<Mt»«B«lc.fcD* 3fcW«W&»*i£ 
fi3|-r*36J4, Xttfc3fcB»B«£©#BK:irr*R« 
JtE*©eai»*©ttTfc«l*l 

[0 0 16] ±E2r&TM:. SV>KR«T*ft*J8ttaE 

U h©«B^rW»c»oT-r&bT 

5C*ttBB«XBRBBAa)3Ka)BfT#A«XftS«« 
<fc'5K:»*bT*>J;H. _hfS^te«ictn«. T^^iifr^ 

ft. «**BR^Tl>&BR**<£fcj^#T\ 3fc<D 

[0017] 

[0018] #f£B,3tC{£Sft®&BTfS. m 1 iC^Tcfc 

5«c, B3Ctt-fe^^!y^x^6ft-5. BJtttSRAft* 

fc»U *filC[)B*T*J:D*^B«T»*«7Lfc*BR 
o, XBRBB2 0BB«XBllcJ:DB(c (BBB 

o ffioTnss^swba^^^icjgk^nT^s. 
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[0 0 19] ±E3t*«tt»2tt. *<D3fctfcfrl«K:»L 

ti, -€-<0fi##fi©#iB«*<. Sfil<0 2^(D#«SB 

JiEONMlCO^Tte* K<Dfcm$m<n&fr 
[0 0 2 0] ±Ea3ttt-fe^5^^XtUTtt» 

cto^^n, 5t<z>fij»aa*^ 2 o%j^jt. <£ 

D»*l<tt5 0%H±©t)(Z)t»nH £<Ocfc5ftJB 

[0 0 2 1] **WH«S3tt*»K©»ig*ffi«c 
O^T, Ba (Mg, Ta) 0 3 ^ffi^DyX^-f 

[0 0 2 2] £-T> gMttlt, B«S<Z)BaCO 
3 , SnOz, Zr0 2 > MgCOa :feJ:tfTa 2 O s 
<D&»*£«M»Lfc. «t>T, -LE#K»»*** Ba 

[ (Sn u Zr,~ u ) xMg y Ta z ] v Ow Iz&Wl&L 
jSfcfc^T, u = 0. 67. x = 0. 16, y = 0. 2 
9. z = 0. 5 5. v=l. 0 2, t.tL*m&ifi1k*>tl 

lag^ltii^^ffcc ft*5. wlCO^Tte> ^ 
fgK:&l>T, Hff3^TW. x, y. z tCO^T 
tt, x + y+z = l. 0 0<Dm&&ffitz-Th<D*X:&2> 0 
[0 0 2 3] £<0g^«£ft*L&», 1 3 0 0tT3 

A*-f >y-^*tc. ^-;n;n:An, l 6emiM2S 

tKmvxmm^7.^m%miz^^iti,xm^:r^^ 
[0024] ccox^u— ^iih^^-yu 

-KSl:J;Dy-h^L, JP£ 1 0Mm^6 3 0 Mm 

^U — >>— h£> tea3 0mmX4 0mm(OW 

[0 0 2 5] «^_tfH2tC*-rJ:'5Jc:, ftyj 

— >>— h4<D$kffi\Z, T i £ LTCDT i 0 2 ^fr^ 
-XhSB (F-A>h8B) 5£, BSfefcEMKlC. 

E^-XhgB5£^U->v-h40JP^<fci3i$<, « 
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*tffti£mS*<DJS* (#£b<te^'J->~>-h4CD 
[0 0 2 6] ±E/** — ><0JW*M£LTtt* BfrfflB&R 

<&9, ttV>T* fr2<frZ>J:oiZ*:tl j ennfe2tlT 

[0027] «tvr* ±E/i^->^n^ti^«^n 
^fijcT^^ct^('. m*\zfcm-?z>&w<D&'<— x hg& 

•>-h4*-»fcS^ 03 (b) fcjR-rJ^fc, €^ 
20 >J - >•>- h 4^-M$nft«»« 6 -tEf£ 

n^'nizmmisrzVimzT. jbB#^-xh»5©n* 
g& £ e^isss^K n «m* t * * o \z mm 2 nx i > 

[o o 2 8] ^-co^fc. c<z>fifc^«6*. raa«»** 
\zM&&/vtz a jtE<oBa*»*tt±E«^«i6iraa 

EHaSc*tLTH ±EJ*ra»6£&jS#J&*H~T* 

/uiEA»me\t. ±E«»tti:raaj«*icis»bTie« 

[0 0 2 9] CO«^»6^ ttricJP'HC^T, -tE 

iz&m&&AhTmmmm&±%*<ommmmfr*>± 

[0 0 3 0] J:E8&«»BS£«fifLT. 

«i 6 o oTccoftjftiaftiTMiScjprt^iau. foi 

^l^J:«K^»l^^6 2 0Nf^> -tE 
«»Hl6&*«LT» ±E*»«6^6*IS**»&. 

[0 0 3 1 ] CKO^^ICLT. 01i5J:^3 (b) \Z 
^Tcfc^tC. *^8S<0»jBlC«*. Ba (Mg, Ta) 

50 WAtfWBSS^O. Imm^-lmm(j>gg0^ 



7 

&BS&2 hg&5<DT i 0 2 (D&mz&Qm 

Afc3t»i68*»6nfc. ^3 (a) tc^-TJ:3 

CO 0 3 2] Cfl)«l:5^«!j(BtH H4 IC^-TJ;? 

±E3fc*»»ffi2tt, ^tDtpsbfrZftmmizfafr-DTm 

ff**ftTt«Ct^ ±E+*K»bjft#*fctt*cfc 
2ftlc»ASn&*ll B«*<Oi*i>*lc»ftbT*fcfT 

[0 0 3 3] JB*r**«»^c:£: 
^©iSH^tbTfeffifflT^* iiSSi^tt 

»*B»2»ifilftl:ftI*nT, 3ttWR»W2©« 

jfcOiiKiJttaHgtRtt^BfflbTViSCfcfcia, 

[0 0 3 4] *td. 3fc8*»Bffi2j&*. «A«H5JC*-r 

[0 0 3 5] £<DJ:5ft3tt««»»2*fl^fc5K 

^u->v-h4os®^rR]^<fc^/^fe«®$* 
[0036] ctitccfco, ytomftjjfaz^-fzm 

^£DT, ±E#3t»»Bffl2<Z)fir«^fe-&tliofc. ft 
A«E)KK«fflflMbT*. *©J;3&3fcilMftK«2 
*»©«a**Ttt, %*&B8E2&2Sl®flSlc 

»b«»-ra<t5^»j«"r*^tfepiiBT**. 

[0 0 3 7] iK0«fc^lCbT»^nfca3ttt"fe^ay^- 
Xte, xmiBlft (XRD) K:J;*#*r<0<8*. Ba (M 
g, Ta) 0 3 % t <D&gkmm& : 6'tZ>Ctii>m&2tl 
fc. Ball «^D7**>f hSSJgJMJIifi© 
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AIM MC, £Ac, MgtTa^B^MCASu^: 
[0 0 3 8] ±E»*»«fe«fctf«SfiERpPiBJCOliTtt> 

t-i65 o < coiBfflrt-e> i&timmz 1 omm^±m 

[0 0 3 9] _bE7tt*«[Btc^tt-5Sffi 1 lCOl>T* It 
«Sii*£B»**^n-ettM£bfc. JB«*tt. 2. 

yt<D$L&&3 0 0 nm#>£> 9 0 0 n m*T?0>«H"C 4 0 
XK±. 3 5 0 nmd^ 9 0 0 nmt TOB1T' 6 0 « 
EUi, 3 8 0 nmd>& 9 0 0 nm^TOilT 7 0 

[0 0 4 0] i«R3ift*ft* MS^XXKtt (UV- 
2 0 OS) ^^Ti«MA^18 0nm-9 0 0n 
20 m<Z>IBH~e. £fc* I«f*tt^'JXA*y7- (Metric 
onttS, MODEL 2010) £J8^ l£ttfiA^6 3 3nm 
T»6bfc. 

[0 0 4 1 ] «Ttc* ffl^fcS3tttir^5^^X*^fe 

iz-dktkwt*. Bi[i»affl*©a)e«rJctt. ft 
a*^6tt»fc»b*i([ic3t^Awr*. c<Dtz&. m 
mm (n) **2. i<e>*&* isi^Btfitw 

30 [0 04 2] ±ESfi 1 TH -^SURaS*** 400 

nmeutK^T* i^75%t^o, wmmtmmv 

M^^bfco :o:ilt _tEXffiix*^^>S7ttt-tr^ 
^y^^©»ftrt<0>:te^«^^f«^c:ch€:^bT^ 
0* -Ci^^ir^^^^X^^^D^bTfiJffipr^ 

^Xtti W:AR (JEltKikB!) 3-b£irr-£ 

[0 0 4 3] ^tc, g9E©«|«#HmoK?IISS<0SII 

pa^* *<D&$k&m8\z7xi,tz. &3§2§ 

S<hiE^3j§^^:(OH^«IE(OfflK^^b. M#ig 

o^Siiffi<hbT«, 4 s%u± {fc»m % &m2 o%zx 
±a*»en*«H) a*#sb<* 7 5%j^± (dutaa 

$6 0%^#bti^W ^iOffSK, ££tc 
9 0%K±^<fc0»*bl^«i:^»7&^fc. 
[0 0 4 4] £fc> ±E7?tt. Sffi 1 CDigftttir y = >y 
^XilT, Ba (Mg, Ta) 0 3 X«ffi^fl«* 
50 <fi<Z)a7tttir^^^^XTt><t<. B 
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a (Zn, Ta) 0 3 ^(DS^ttir 5 ^ y ^XSrJB V>£ 

T, il^S<7)B a C0 3 , Z r 0 2 , ZnO^OTa 

[0 0 4 5] tt^T. Ba (Z r x 

Zn y Taz) a Ow U%&$&\Z^X. x = 0. 0 
3, y = 0. 32. z=0. 65, a = 1 . 02, 

[0 0 4 6] C<Oil^«I&f£«Lfc», 1 2 0 0tT3 

Ml 5 0 0t, S&SR#Pe3£ 1 0l$Pflk:ft*fcKWi* 
i^Ba (Mg, Ta) 0 3 2fc £ BtitC LT7frI&g& 

[0 047] ±mm&um&&zfim&mmz-Di*TU. 20 
«v^»j««c<to«^$ns^ -tieafirrrai 500 

[0 0 4 8] ^<Dmft&±?=Lv?7.iz~Di*Tmmizm 

ig*tt4 0 0 nrad^9 0 0 nmtC&^TS 0 %J£U:T* 
^o^io «±G0ck5lC, Ba (Zn, Ta) 30 

0 3 *(OS^ett-fe^5y^X(DW*^bTi3 0, ffirSBO 
Ba (Mg, Ta) 0 3 Itffllt^I^P^X^ 

[0 0 4 9] *tC, tt^JS (Fe, Co, N i) £W 
t^Ba (Mg, Ta) 0 3 m^m^^a^T,^^ hM 

e»*jSft£«»ra *»3fctt-fe ^ ^ y ^ * 1 

[0 0 5 0] 3=-r, f*5ft<hLT, ««K©BaC0 3 . 40 
Sn0 2 , Z rO z , MgCOa , N i O^Ta 2 
O s Zmffilsfz* m^X. N iO^<i:£&^. 
Ba C (Sn„ Zr,- U ) x Mg y Taz) v Ow 
£&J5fcj£tC:fc^T, u=l, x = 0. 15, y = 0. 2 

9. z = o. 56, v = i. 02, ttez>m.f&t>m*>n 

[0 0 5 1 ] £<Bfi^**S6«LfcfS, 1 3 0 0t:*Tr3 
l*M<KttLTiK»**»fc. ZO&i&mzms* NiO 50 
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£Ni£LTl. O^JVXtzfcZ&olzmimls. Z(Di& 

m&mm&*&&tf&mrt'( >y—hmz* x—jv^jv 
\zxn. i 6m$m3t®&vxx^v-*mc* cox 

7*)-&m^X* fl^Ba (Mg, Ta) 0 3 
[0 0 5 2] Cco^&KO^Tfettir^^^/zxiC^^ 
"ItKWitT, NiO^NitLTl. 5^;i/%<h& 

[0 0 5 3] ±e**tttt©JBSr*tt2. lT^D, f 

m&^1m^tlX^^^t\Z^:K>. A=4 0 0nm, 3 0 

o nm\zm&temm¥-?&mnzz}itfftfrz>. z.<d 
u-*f—m<t>m&mh-mi,x&i)* £ot, ±&myt 
7 ;u 9 1: 1, xmm T€r z> . 

[0 0 5 4] 3S-Jttm&0iMft3B*0&;Ktt 

(C, NiOSl. 5^;|/%^JPL^:C:i:^cfcO, IS -it 

NiO©SjDli:Um 1. 2 
;U%^T#W£L<, 1. 0^;W%aTJ&*<fcDSf£Lt^ 

[0 0 5 5] £ £>IC, ft&tOB a (Mg, Ta) 0 3 %k<D 
■fe ^ 5 *y * X ^fc3fc*«»fc:3 t>TRWT * ^PiT 

[0 0 5 6] £lT, !K£f<hLT, USS^BaCOa , 
MgC0 3 M^Ta 2 Os ^^«bfCo SMt^T. ±12 
^&M^^r, Ba (Mg y Ta 2 ) v O w ^^M^{c43 
^T, y=0. 33, z = 0. 67, v = 1. 0 3 £t£ 

[0 0 5 7] ^V*T, Btl2^B a (Mg, Ta) O s m 
^0 7 {C^t^ltT^bAco -e<D!S*^&. H[jR3tiB*» 

[0 0 5 8] ft*5, ±E©««Ttt. #^C0^1t?:*r 
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[0 0 5 9] S&K, ±BB©ft«rtt, jS«tt6*.hK 
Efc»fcR)fe;&ns*>©T?tt&<, _hE«»» 

[0 0 6 01 lETIiv Ba (Mg, Ta) 0 3 

H7hU^A-7;H^A-^7h> Y 3 Al 5 
0, 2 ) O^i^^fliMfltfflt^^t^t 
£<, £nfcL H7JC^Lfc±EYAGC0il[aiaia**^ 

[0 06 1] *l^^ai^T«, 3fc««B© 

*»«6*e*^HiBbfc«*#tffc^ HlOCSt 20 
&o\z. a9E<oyu->v-h4J:0*a«&, 

§1X11^7/7 1 lSflsJBU. 1 
6> 1 7JC»oT«S*|plJC«lWrLT«>5ra>«^«6^ 
±Eftrt»#l6&--J6LT»*L 

[0 0 6 2] 

[0 0 6 3] ±E«J*tt, *«*«»ttt"fe^ 

[0 0 6 4] *^^<D7t^&Ka)M3g*ft«. J^JiCDJ; 40 



^§12 002-196167 
12 

[0 0 6 5] «*WJ>A. ±E*ftT?tt» 3fr£&B£g£f£ 
[0®<Dffii|ifeSl9» 

[SI] **M©3t*«[B©»SHT*S. 

[13 2] ±E*W«K©«Jt^jtfc:«*»*»«H"C* 

[S3] ±EX*ttB03K9ftKS3^MttlCJ:D»jSS 
tiS«^***r»WHT?ftoT, (a) IK-XbM^ 
— (b) (K-XhW^I^^O^^ 

[R4] ±E3t»»»^*»*3tW»K«©H»*»* 

©iiiTfeot> (a) \z±mytmm&o>jEmm. 

(b) tt-hE*W«K»t*WS, £«<BJP£:&ja<z>B 
9r^««^T^7 7« (c) tt_LE#*«tt«lc45W- 
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